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(54) ORGANIC POSmVE TEMPERATURE COEFFICIENT CHARACTERISTICS THERMISTOR 

(57)Abstract: 

PURPOSE: To provide an organic positive temperature coefficient 
characteristic thermistor which has a steep rise of the PTC 
characteristics and shows a large resistance change and, further, 
has little variation of a resistance value. 

CONSTITUTION: The organic positive temperature coefficient 
characteristics thermistor of the present invention is made of the 
mixture of thermosetting resin and conductive particles having 
spike-type protrusions. As the mixture of the conductive particles 
having spike-type protrusions facilitates the flow of a tunnel || 
current because of the shapes of the particles and has better 
conducting properties than the mixture of purely spherical 
conductive particles, an initial resistance value at a room 
temperature can be lowered. As the distance between the 
conductive particles is larger than the distance between spherical 
conductive particles, the rise of the PTC characteristics is steep 
and a large resistance change is provided. The variation of the 
resistance is smaller than that of the mixture of fiber-type 
conductive particles. As the thermosetting resin is employed, the 
thermistor is in flammable and, in comparison with a thermister 

employing thermoplastic resin, a cross-linking process can be eliminated and excellent effects such as the 
simplification of processes can be obtained. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused 1:^ tlie use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic positive thermistor characterized by coming to mix thermosetting resin and the 
conductive particle which has the projection of the letter of a spike. 

[Claim 2] The organic positive thermistor according to claim 1 which makes the content of said conductive 
particle 5 thru/or 65 % of the weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic positive thermistor which has the property, i.e., a 
PTC (Positive TemperatureCoeffici ent) property, that resistance increases rapidly in the temperature field of 
the time specification of a temperature up in more detail about an organic positive thermistor. 
[0002] 

[Description of the Prior Art] Conventionally, the thing which made thermosetting resin, such as a thing which 
made thermoplastics, such as polyethylene or a polypropylene pin, distribute metal powder and carbon black, 
and an epoxy resin, polyimide, unsaturated polyester and silicon (for example, U.S. Pat. No. 3591526 
specification etc.), polyurethane, phenol resin, distribute fibrous conductive material, such as a carbon fiber, a 
graphite fiber, graphite lamellar compound fiber, a metal fiber, and ceramic fiber, etc. as an organic positive 
thermistor is known (for example, U.S. Pat. No. 4966729 specification etc.). 

[0003] Although such an organic positive thermistor can be applied to a thermometric element or an autogenous 
regulation mold heater, the standup of a PTC property presents a steep and big change in resistance, and it needs 
for the initial resistance in a room temperature to be small moreover. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional organic positive thermistor, since 
bridge formation processing and nonflammable-ized processing were required, and the distributed conductive 
matter was fibrous when it is thermosetting resin, in the case of thermoplastics, dispersion in resistance was 
large, and it had the problem that it was difficult to lower initial resistance. 

[0005] Then, this invention is made in view of the above-mentioned situation, the initial resistance in a room 
temperature is small, a steep and big change in resistance is presented and, moreover, the standup of a PTC 
property aims to let dispersion in resistance offer a small organic positive thermistor. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 
is an organic positive thermistor characterized by coming to mix thermosetting resin and the conductive particle 
which has the projection of the letter of a spike. 

[0007] Moreover, invention according to claim 2 makes the content of said conductive particle 5 thru/or 65 % 

of the weight in invention according to claim 1. 

[0008] 

[Function] Since the particle which has the projection of the letter of a spike as a conductive particle mixed with 
thermosetting resin is used according to invention according to claim 1, since the configuration, therefore tunnel 
current become easy to flow and conductivity becomes good, the initial resistance in a room temperature 
becomes small by the conductive particles which have the projection of the letter of a spike compared with the 
case where a conductive true ball-like particle is mixed. Moreover, since spacing of conductive particles is large 
compared with a spherical thing, it goes out easily in a point of contact, and the standup of a PTC property 
presents a steep and big change in resistance. Moreover, compared with the case where a fibrous conductive 
particle is mixed, dispersion in resistance becomes small. 

[0009] Furthermore, since thermosetting resin is used as resin mixed with a conductive particle, it is 
incombustibility, and compared with the case where thermoplastics is used, bridge formation processing 
becomes unnecessary and the effectiveness which was [ simplify / a production process ] excellent is acquired. 
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[0010] According to invention according to claim 2, said characteristic effectiveness by having made the 
projection of the letter of a spike into the particle which it has becomes more remarkable in a conductive 
particle about the content of a conductive particle 5 thru/or by considering as 20 thru/or 55 % of the weight 
preferably 65% of the weight. 
[0011] 

[Example] Hereafter, the example of this invention is explained in full detail. 

[0012] The organic positive thermistor of one example of this invention comes to mix the conductive particle 
and curing agent with which it has thermosetting resin as base resin (matrix), and it has the projection of the 
letter of a spike as a filler. 

[0013] As said thermosetting resin, there are an epoxy resin, polyimide, unsaturated polyester, silicon, 
polyurethane, phenol resin, etc. Thermosetting resin can be suitably chosen according to the desired engine 
performance, an application, etc., and an epoxy resin (Ciba-Geigy Araldite F) is used for it by this example. 
[0014] The mean particle diameter 2.2 thru/or the 2.8 micrometers (it measures by the Fischer subsieve method) 
filament- like chain-like nickel powder (parakeet company make) with which effectiveness equivalent to nickel 
powder which has the projection of mean particle diameter 3 thru/or the 7-micrometer letter of a spike as a 
conductive particle which has the projection of said letter of a spike is acquired is used. 
[0015] The Ciba-Geigy hardener is used as said curing agent. 

[0016] As the 1 manufacture approach of said organic positive thermistor, said each organization of the 
specified quantity is mixed (vacuum churning degassing), this is slushed between electrodes (for example, 
nickel foil), press forming is carried out to the shape of a sheet, and a tabular organic positive thermistor is 
obtained by punching after hardening this (140 degrees C, 1 hour as [ Considering as precure. ] 80 degrees C, 
30 minutes, and this hardening). 

[0017] Thus, the effectiveness acquired by the constituted organic positive thermistor is explained with 
reference to Table 1 and drawing 1 thru/or drawing 5 . Table 1 shows the initial resistance and resistance 
temperature characteristic in a room temperature of the organic positive thermistor into which the rate of each 
organization was changed. Drawing 1 thru/or drawing 6 make a graph each of the example 1 in Table 1 thru/or 
4, and the examples 1 and 2 of a comparison. 
[0018] 
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As shown in Table 1, the example 1 thru/or the sample of 4 mixed what changed the rate of each organization of 
Araldite F, a hardener, and nickel powder (vacuum churning degassing), and it slushed this between electrodes 
(nickel foil), it carried out press forming to the shape of a sheet, and what was pierced to disc-like [ with a 
diameter of 10mm ] was used for it after hardening this (140 degrees C, 1 hour as [ Considering as precure. ] 80 
degrees C, 30 minutes, and this hardening). 

[0019] The carbon fiber (DONAKABO; the product made from Kansai tar, die length of 0.7mm, diameter of 
10mm) was used for the sample of the examples 1 and 2 of a comparison instead of nickel powder as a filler. 
[0020] An example 1 thru/or 4, and the examples 1 and 2 of a comparison put in the above-mentioned sample in 
the thermostat, performed a temperature rise and descent, and measured the resistance of whenever [ constant 
temperature ] everywhere, and measurement of a PTC property asked for the relation between temperature and 
resistance. 
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[0021] (a) Since the particle which has the projection of the letter of a spike as a conductive particle was used, 
since the configuration, therefore tunnel current became easy to flow and conductivity became good, the initial 
resistance in a room temperature became small by the conductive particles which have the projection of the 
letter of a spike compared with the case where a conductive true ball-like particle is mixed. In the example 1 , in 
1.5 ohms and an example 2, it was set to 0.03 ohms in 0.10 ohms and the example 3, and was set 0.01 ohms by 
the example 4. In the example 1 of a comparison, it was set to 0.5 ohms in 10 ohms and the example 2 of a 
comparison. In addition, at less than 5 % of the weight, resistance rose conversely, and the addition of nickel 
powder brought a result which cannot be used as a thermistor. 

[0022] (b) Since spacing of the conductive particles which have the projection of the letter of a spike was large 
compared with the spherical thing, it went out easily in the point of contact, and the standup of a PTC property 
presented the steep and big change in resistance. In the example 1, resistance rises rapidly with transition 
temperature, and the maximum resistance is 1x109. It is set to omega and resistance rate of change is 109. It 
became the above high value. At the example 2 as well as an example 1, resistance rate of change is 109. It 
became the above high value. Although the initial resistance in a room temperature is 0.01 ohms and a low 
value in the example 4 as mentioned above, since the filler is superfluously contained, the electric conduction 
path is not intercepted in transition temperature, but resistance rate of change is 103. The rapid resistance rise 
was not seen. At the example 1 of a comparison, resistance rate of change is 103.5. The rapid resistance rise was 
not seen. Although the resistance in a room temperature is 0.5 ohms and a low value in the example 2 of a 
comparison as mentioned above, resistance rate of change is 102. The rapid resistance rise was not seen. 
[0023] (c) Since the particle which has the projection of the letter of a spike as a conductive particle is used, 
compared with the case where a fibrous conductive particle is mixed, dispersion in resistance becomes small. In 
the example 1, there is no fall of resistance also in the temperature of 130 degrees C or more which is the 
maximum resistance, and the deformation by the heat of a sample is not produced. 
[0024] therefore, the above (a), (b), and (c) the addition of nickel powder which is a filler in order for this 
invention to obtain the target thermistor ~ 5 ~ or it is thought that 20 thru/or 55 % of the weight are preferably 
suitable 65% of the weight. 

[0025] (d) Since thermosetting resin is used as resin mixed with a conductive particle, it is incombustibility, and 
in the case of thermoplastics, in order to suppress a NTC phenomenon, compared with the case where 
thermoplastics is used, the indispensable bridge formation processing becomes unnecessary. Moreover, since 
bridge formation processing becomes unnecessary and sheet-izing of a thermistor and electrode attachment can 
be performed in one, compared with the case of thermoplastics, the effectiveness which was [ simplify / a 
production process ] excellent is acquired, 

[0026] in addition, this invention is not limited to the above-mentioned example, but within limits which do not 

change the summary, is boiled variously and can carry out deformation implementation. 

[0027] 

[Effect of the Invention] Since the particle which has the projection of the letter of a spike as a conductive 
particle is used according to invention according to claim 1 explained in full detail above, since the 
configuration, therefore tunnel current become easy to flow and conductivity becomes good, the initial 
resistance in a room temperature becomes small by the conductive particles which have the projection of the 
letter of a spike compared with the case where a conductive true ball-like particle is mixed. Moreover, since 
spacing of conductive particles is large compared with a spherical thing, it goes out easily in a point of contact, 
and the standup of a PTC property presents a steep and big change in resistance. Moreover, compared with the 
case where a fibrous conductive particle is mixed, dispersion in resistance becomes small. Furthermore, since 
thermosetting resin is used as resin mixed with a conductive particle, compared with the case where 
thermoplastics is used, incombustibility improves, bridge formation processing becomes unnecessary, and 
simplification of a production process etc. can be attained. Therefore, the organic positive thermistor which has 
the effectiveness which was [ be / moreover / the standup of a PTC property presents a steep and big change in 
resistance, and / dispersion in resistance / the initial resistance in a room temperature is small, / small ] excellent 
can be offered. 

[0028] Moreover, since the content of a conductive particle is made into 5 thru/or 65 % of the weight according 
to invention according to claim 2 Since the effectiveness according to claim 1 by having made the conductive 
particle into the particle which has the projection of the letter of a spike becomes more remarkable The organic 
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positive thermistor which has the effectiveness which was [ be / moreover / the standup of a PTC property 
presents a steep and big change in resistance, and / dispersion in resistance / the initial resistance in a room 
temperature is smaller than invention according to claim 1, / small ] excellent can be offered. 
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[Drawing 5] 
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(54) ORGANIC POSFTIVE TEMPERATURE COEFFICIENT CHARACTERISTICS THERMISTOR 

(57)Abstract: 

PURPOSE: To provide an organic positive temperature 
coefficient characteristic thermistor which has a steep 
rise of the PTC characteristics and shows a large 
resistance change and, further, has little variation of a 
resistance value. 

CONSTITUTION: The organic positive temperature 
coefficient characteristics thermistor of the present 
inventiorr is^made of the mixture of thermosetting resin 
and conductive particles having spike-type protrusions, j 
As the mixture of the conductive particles having spike- ^ 
type protrusions facilitates the flow of a tunnel current 
because of the shapes of the particles and has better 
conducting properties than the mixture of purely 
spherical conductive particles, an initial resistance value 
at a room temperature can be lowered. As the distance 
between the conductive particles is larger than the 
distance between spherical conductive particles, the rise 
of the PTC characteristics is steep and a large 
resistance change is provided. The variation of the 

resistance is smaller than that of the mixture of fiber-type conductive particles. As the 
thermosetting resin is employed, the thermistor is in flammable and, in comparison with a 
thermister employing thermoplastic resin, a cross-linking process can be eliminated and 
excellent effects such as the simplification of processes can be obtained. 
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